Abstract. Consider an elliptic equation in a two-dimensional domain 1 with conductivity coefficient a + kxo (k O) where D is a subdomain of II. From the measurements of a pair of Dirichlet and Neumann data one wishes to identify D. It is proved that this problem is stable in some local sense.
If we denote by I, the mapping from a to g (when f is fixed) then (0.5) means formally that d/da 0; thus, if (al)= gl, (a2)= g2 and Ila=-all is small, then 1 -< C<oo.
(0. 6) Ila=-a, ll<-cllg=-g, where IId/dallThis means that the computation of D among a monotone family of domains is stable with respect to small errors in the measurement of the Neumann data; for more details on the significance of a result of this type see [12] and 1 below.
There are other versions of identification problems. In [2] , [4] [5] [6] , [11] one measures the quadratic form for all f and shows that this determines a a(x) in O, provided that either a(x) is piecewise analytic [4] , [6] or Ila-111 is small enough [11] . For some special domains the identification problem can be resolved by separation of variables [3] , [8] or by explicit representation of u by means of Green's function [9] .
In another version (0.1) is replaced by div (aV u) in f (1 is given)
and one wishes to find a, given the knowledge of u throughout all of f; see [1] , [10] and the references given there. This problem is unstable.
References to physical models and numerical computations of identification problems are given in [1], [5] . where f f(x) is in C ' (Of).
It is well known [7] that the solution u of this diffraction problem is in C'(I)) HI(I)) for some 0</3 < 1, as well as in C2"(D(t)) and in C2"(De(t)\Of), and that onOD(t) (1. 6) where u is the outward normal to 0D(t).
Set
Ou(x,t) (1. 7) g(x, t)
where u is the outward normal to 0f. Then g C .
We would like to determine the conductivity coefficient a(x) from measurements of g(x)= g(x, 0). Since in real terms we can only measure g(x) with some error, we would like to ensure that if the measurements give us a function g(x, t) "close" to g(x) then the corresponding a(x, t) is also "close" to the true coefficient a(x). If that is the case, then by compiling a catalog of various g's corresponding to various a's we can have an effective way of determining the true conductivity: We simply correspond to a function that we obtained by actual measurements the coefficient a which fits to that g in our catalog that is "nearest" to .T his point of view is quite common in inverse problems 12].
If f--const, then u--const, for any choice of a(x, t) and thus g(x, t)-=0. This means that we cannot gain any information on the coefficient a. Thus we must henceforth assume that IIg( ", h)-g(. )ll0o >= clhl /f hl is small enough. Theorem 1.1 extends to more general monotone families of domains D(t); see 3. Theorem 1.1 means that we can effectively determine D by the procedure outlined in the paragraph following (1.7), provided D is known to be imbedded in a monotone family of domains.
As we shall see in 3 (Remark 3.2), Theorem 1.1 is generally false if D(t) is not a monotone family (at least in one space dimension, or for an annulus).
The remainder of this paper is devoted to the proof of Theorem 1.1; some generalizations are mentioned at the end of 3.
2. Proof of Theorem 1.1. Set g(t) =-g(x, t). To prove the theorem it suffices to assume that
for some sequence h -0 and derive a contradiction. From now on h will be restricted to this sequence.
Consider first the case where 0 < h < 1, so that
and set 
